A recent paper by James et al. For sparse mutualistic networks, this procedure increases the variance of the productivity, with negative consequences for biodiversity, consistent with Ref.2. We propose here how to compare sparse mutualistic networks and fully connected competitive networks in equality of conditions. For both systems, we identify ideal growth rates for which all equilibrium biomasses are equal and the structural stability is maximal, and we perturb these ideal growth rates by the same amount ∆ both for competitive and for mutual-
1 finds that mutualistic interactions decrease the biodiversity of model ecosystems. However, this result can be reverted if we consider ecological trade-offs and choose parameters suitable for sparse mutualistic networks instead of fully connected networks. Bastolla et al. 2 analytically showed that nested mutualistic interactions reduce the effective competition and increase the structural stability of model ecosystems, making them able to accomodate broader variations of the effective productivity. James et al. 1 choose growth rates independently of mutualistic interactions.
For sparse mutualistic networks, this procedure increases the variance of the productivity, with negative consequences for biodiversity, consistent with Ref.2. We propose here how to compare sparse mutualistic networks and fully connected competitive networks in equality of conditions. For both systems, we identify ideal growth rates for which all equilibrium biomasses are equal and the structural stability is maximal, and we perturb these ideal growth rates by the same amount ∆ both for competitive and for mutual-We model obligatory mutualism, with growth rates positive for plants and negative for animals. This makes the model even more challenging and constrains parameters so that the total abundance is 10 4 to 10 6 times larger for plants than for animals and the handling times 5 are limited. We simulate 500 random realizations of the ecological parameters both for 52 observed mutualistic networks 2 and for their purely competitive counterparts (the 4 largest systems in Ref. 2 were not studied due to computational limits). The growth rates are centered around the values described in Methods, with relative variance ∆ that represents environmental variability. As expected, the larger ∆ is, the larger the variance of the effective productivity and the more species get extinct. When we compare mutualistic and competitive networks at equal ∆, the relative difference of biodiversity δS r = (S mut − S comp )/S comp is positive, i.e. mutualistic networks support larger biodiversity (Fig.1A) . The handling time parameters h produce a trade-off between the number and the strength of mutualistic interactions, whose importance was noted In summary, the result by James et al. 1 that mutualism hinders biodiversity does not hold if we take into account ecological trade-offs and choose parameters in a comparable way both for competitive and for mutualistic networks. If such networks exist in nature, we expect that there should be ecological equations describing their dynamics, possibly similar to those that we propose here.
Methods
We extract the parameters α 
ik . The dimensionless coefficients b (P) ij and c 
